This report presents mineralogic and geochemical data from Ocean Drilling Program Leg 182 Site 1128 in the Great Australian Bight. Clay mineralogy is dominated by mixed-layer illite-smectite, followed by minor amounts of kaolinite and illite, with intervals of pure smectite. Carbonate mineralogy is exclusively low-Mg calcite, except for one interval of dolomite in lower Oligocene sediments. Carbonate increases significantly in upper Eocene sediments, decreases through the lower Oligocene, then increases again in the Neogene. Quartz is present as a minor component that covaries inversely with carbonate. Highresolution sampling associated with Chron 13 normal (early Oligocene) reveals high-frequency (~23 k.y.) fluctuations in clay mineralogy and carbonate abundance and a positive oxygen and carbon isotope excursion (in bulk carbonates) related to Antarctic glaciation.
INTRODUCTION
The objective of this report is to establish a low-resolution record of the evolution of the Australian-Antarctic seaway (AAS) from a juvenile to a mature basin using mineralogic criteria. Specifically, we have determined the mineralogy of the carbonate and noncarbonate fractions of the Cenozoic section at Leg 182 Site 1128 in the Great Australian Bight (GAB) to understand how the mineralogy of sediments varies through
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time. We have also produced a high-resolution (~1 sample/5 k.y.) record of clay mineralogy and isotope geochemistry from early Oligocene sediments corresponding to Chron 13 normal.
SETTING
Site 1128 is the deepwater site for Leg 182 in the GAB. This site is located on the upper continental rise in 3874.4 m of water (Fig. F1 ). An overview of the sedimentary section is presented in the Leg 182 Initial Reports volume (Feary, Hine, Malone, et al., 2000) .
METHODS
Samples were separated into >63-, 263-, and <2-µm size fractions by sieving and centrifuging. Mineralogic analyses were performed at the College of Marine Science, University of South Florida, using a Scintag XDS 2000 X-ray diffractometer on oriented and glycolated clays and grain-size separates. For clay analyses, samples were scanned from 2° to 40° 2θ. For carbonate analyses, samples were scanned from 25° to 32°2 θ. Clay abundance was determined on a relative semiquantitative basis by determining the area (counts per second integrated over degrees 2θ) under the 001 peak on X-ray diffraction records. Peak areas were summed for all clay minerals present within a sample, then each peak area was divided by the sum to arrive at a peak-area ratio. The peak-area ratio should not be confused with percent abundance but does provide a useful tool for determining relative mineralogic variations downcore. Likewise, the quartz peak area (3.34-Å peak) was determined in each sample to provide the relative variation in quartz abundance downcore. Total carbonate was measured on bulk samples using acid digestion and filtration methods.
Carbon and oxygen isotopic investigations of bulk carbonate samples were performed at the College of Marine Science, University of South Florida, using a Finnigan/MAT DeltaPlus XL isotope ratio mass spectrometer equipped with a Kiel III automated carbonate preparation device. Bulk sediment samples were first baked in vacuum at 350°C for 1 hr to deactivate organic carbon prior to acid digestion. All measurements are reported as per mil relative to the Peedee belemnite (PDB) carbonate standard. External precision (based on over 400 NBS-19 standard runs since July 2000) is ±0.04 for δ 13 C and ±0.06 for δ 18 O.
RESULTS

All biostratigraphic and lithostratigraphic data are from the Leg 182
Initial Reports volume (Feary, Hine, Malone, et al., 2000) . All mineralogy and grain-size data are presented in Table T1 . The carbonate fraction at this deepwater site is exclusively low-Mg calcite (LMC) derived from nannofossils. The primary focus of this report is the variation in the mineralogy of the clay fraction and variations in carbonate and quartz abundance. Figure F2 reveals long-term trends and relationships among data. Natural gamma data collected during downhole logging are also presented for comparative purposes.
Initial visual core descriptions from Site 1128 reveal a succession of sedimentary facies from Paleogene siliciclastics (green sandy siltstones 1. Map of the GAB, p. 6.
T1.
Mineralogy and grain-size data, p. 10. F2. Clay mineralogy, quartz abundance, natural gamma, and carbonate data, p. 7.
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to green claystones) to Neogene calcareous sediments. These sedimentary facies reflect processes occurring in the source regions (relief, rates and styles of weathering, climate, etc.) as well as processes occurring within the depositional environment (energy, diagenesis, water column chemistry, productivity, etc.). The various parameters that controlled sedimentary facies in the GAB clearly evolved throughout the Cenozoic in response to the progressive northward drift of Australia to lower latitudes, the influence of the ever-widening AAS, and global paleoclimatic and paleoceanographic transitions, such as the establishment of surface and deepwater flow through the AAS, and expansion of the East Antarctic Ice Sheet (Shackleton and Kennett, 1975; Miller et al., 1991; Zachos et al., 1996; Robert and Kennett, 1997) .
Clay Mineralogy
Clay minerals throughout the sedimentary column at Site 1128 are dominated by smectite, with varying amounts of illite interlayers (0%-30%). On average, kaolinite is the second most abundant clay mineral (in terms of peak-area ratio) followed by discrete illite. However, peakarea ratios of illite do exceed kaolinite in certain intervals (Fig. F2) .
Smectite and kaolinite are the dominant clay minerals in the earlymiddle Eocene section ( Fig. F2 ; Table T1 ). A possible bentonite layer consisting of smectite with minor kaolinite marks the middle/upper Eocene boundary (Fig. F2) . The upper Eocene section is characterized by a small increase in illite concentrations.
The clay mineralogic record between 260 and 240 meters below seafloor (mbsf) (across the Eocene/Oligocene boundary) consists of pure smectite (0% mixed layers), except for a very minor fraction of kaolinite at 250 mbsf. At 240 mbsf, there is a sudden reappearance and rapid increase of kaolinite and illite and mixed-layer illite-smectite (Fig. F3) . Between 240 and 210 mbsf, kaolinite and illite covary, with periods of ~23 k.y. (Fig. F4) , based on our age model (see "Early Oligocene Age Model," p. 4). The clay mineral oscillations are roughly antiphase, with the carbonate percentage and color reflectance oscillations (Fig. F3) .
There is a general increase in illite and kaolinite from 140 to 68 mbsf (late-early Oligocene). Then, between 53 and 43 mbsf (late Miocene), there is a significant increase in kaolinite.
Quartz Abundance
The peak area of the 001 quartz reflector was determined on all samples to provide some indication of quartz variability. These data are presented in Table T1 and Figure F2 . Variations in the quartz peak area closely correspond to the natural gamma (NG) log, indicating that the NG log is responding primarily to the abundance of terrigenous minerals. Quartz is most abundant in Lithofacies IV (the green siltstone facies), corresponding to early-middle Eocene time. There is a general decrease in the quartz peak area during this time interval, with no quartz found at the middle/upper Eocene boundary. Above this boundary, quartz increases into the mid-early Oligocene then decreases upward through the Neogene section, with two brief peaks in the Miocene and at the Miocene/Pliocene boundary. 
Carbonate Abundance
Carbonate generally varies inversely to the quartz abundance and NG intensity (Fig. F2) . Except for a 4-m-thick interval of nonstoichiometric dolomite in lower Oligocene sediments, all carbonate found at Site 1128 consisted of the LMC polymorph. Carbonate shows a minimum (<20% wt%) from 450 to ~290 mbsf (early-middle Eocene). There is a marked increase in carbonate across the middle Eocene/upper Eocene boundary. The upper Eocene is marked by very high amplitude fluctuations (10% to >40%) in carbonate percentage. The early Oligocene record at Site 1128 reveals initially high carbonate percentages corresponding to a 20-m-thick nannofossil chalk unit (Hine et al., 1999; Feary, Hine, Malone, et al., 2000) . Above the Eocene/Oligocene boundary (~250 mbsf), carbonate abundance stabilizes somewhat at values of between 40% and 50%. Carbonate then decreases from ~230 to 130 mbsf (most of the lower Oligocene), and increases during the Neogene.
Early Oligocene Age Model
Our age model ( Fig. F3 ; Table T2 ) is based upon the geomagnetic polarity timescale of Berggren et al. (1995) and is constrained by the presence of the base of Chron 13n (33.545 Ma) at 241.8 ± 1 mbsf at Holes 1128B and 1128D and the top of Chron C13n (33.058 Ma) at 213.5 ± 0.2 mbsf (Feary, Hine, Malone, et al., 2000) . Sample ages were linearly interpolated between these two horizons. The resulting accumulation rate is 58 m/m.y. Biostratigraphic data confirm an early Oligocene age but are poorly constrained in this section.
Early Oligocene Oxygen and Carbon Isotopes
Bulk carbonate isotopic data from early Oligocene sediments (228-246 mbsf) reveal a well-defined +2‰ δ 18 O shift, with the steepest gradient between 33.6 and 33.48 Ma ( Fig. F3 ; Table T2 ), consistent with the findings of Zachos et al. (1996) . The δ 13 C shift is less well defined but occurs in several steps that coincide with the δ 18 O shift (Fig. F3) . The δ 18 O excursion corresponds precisely with the decrease in NG and the increase in carbonate percentages. 
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